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Abstract

In this thesis we aimed to explore the resonance wavelength and the
structure of silver nanoplates, which surface plasmon resonance is one of
the distinguished characteristics, by utilizing the chemical synthesis method
of aqueous solution. Next, we studied the approaches of silver alignment
and its quality of energy transformation. At the end, we examined the
performance of how plasmon-active material works with the photovoltaic

device.

Conducting an eco-friendly experiment method, we choose aqueous
solution method to synthesize silver nanoplates. By altering the quantity
and the reaction time of NaAOT, the quantity of citric acid, and the
duration of age time, the shapes and the sizes of silver nanoplates will
change and which foster surface plasmon resonance transformation. From
this experiment we can observe that the wavelength of surface plasmon
resonance could be adjusted from 690 nm up to near infrared rays’ range
1400nm. The shapes of silver nanoplates gradually deformed from round,
triangle to hexagon under different levels of reaction conditions. Each
hexagonal nanoplate was single crystal with face centered cubic structure

and (111) top crystal face.

As to the silver nanoplates alignment on solid substrate, we adopted
Interfacial Entrapment Method to produce relatively regular alignment.
Under photoluminescence measurement, energy transferring from silver

film to conductive polymer P3HT was observed. In addition, annealing



effect of nanoplates was found by exercising UV-vis and XRD. Under the
condition of high temperature and long annealing period, the structure of
nanoplates will eventually be destroyed. Therefore, we combined
nanoplates with the mixture of conductive polymer P3HT and PCBM to
make photovoltaic device in sense of improving the responsivity of both

P3HT and PCBM.

This experiment provided a convenient option to augment solar energy
application, such as photovoltaic device, sensors, optics and magneto-optic

data storage in the future.
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-5~k RFEREREAL

%tk 4% 18 p| B (photodetector) £_— #& it 43 #-k enfE BLdd 4k 5 T
Bl A2 o B BfrX AT EF pA s gl ARk
TR e R 2 ek o AR A (TR Ak BT 4R S AR 0
BHBAT Fes REREFGRELFE bGe BRTHET F 2 < B
R AT ok REGRFL TR HE=BHI (1) » 5k 2
A0 QFERT AT ERXT A ALRHF BPHR LB
B () Tinfer SRR 4 T (e vl B3R 21 [39] -
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E%%”ﬂ’%Kﬁﬁﬂﬁ%ﬁiﬁlﬁﬁﬁ%ﬂiﬁ%%%ﬁ\
BERE R oMM o T R RB R EL R % e

3

0

oo fEH R S R L s MR o TP B fTiE
Moo A2 EPHAAR Y BT AR Rk RFE R B2 LM~
#3 & E A (photoconductors) ~ P/Nix % £ = &4 (photodiode
detector) ~ P-I-N= {&#8fo#73f & 3 ;¢ £ = #&%4 (avalanche photodiode)
o0 REMA-R RN R mg M E (gain)k * a2 iR EE
P/N#w £ - &5 fr P-I-N- 182 5 2o+ 3 Z ok 4 8 5 s h
#2 % (bandwidth)z_ 4F 4 [39] -

kR p B2 FF 2edF (quantum efficiency) T_& 5
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i i Lai i) 2
B3 F o q:f;\ H i+ 7 ¥ > hiPlanck’s constant > v 5 £ 8 448 2 #F &
(frequency) o I **#F¥RE 3 »x 3 (External quantum efficiency)g| ﬂfri' H
§9 4+ 4L 2 vx T ¥ #c (absorption coefficient)’? 2 5 & 3, G Ap R o & 7
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yooboo Sk iipl B2 Wk & (Responsivity) T_5 &

|
R=—"2(A/W
5 (A/W)

inc

g BI1-5-1 Fark REGR T2 EF nF Aol ALl a7k
ﬁ&w*nw7uﬁ%¢ DR R R B BB W AR e )
1-5-2 #57 > hfed £ RN 0 kD~ SR L EMER A e 2 E
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o ¥
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Wavelength (nm})
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1:4 7> & External quantum efficiency (§ %) 2 UV =t (f
M) % () =B 5 APFO-Green2 2 i* ¥ %4 o + B &
APFO-Green2/PCBM + %] 1:4 & » & i External quantum
efficiency # F & R 1% % - Active layers %] 5 5 & 120nm (m) °
120nm (0)>80nm (A )’ e ¥~ & 5= APFO-Green2z. UVe iz (7 #)e
(c) =B 5 APFO-Greenl2 %4+ Bl 5 APFO-Greenl/PCBM'* |
1:4 = (o)r4 2 APFO-Greenl/BTPF (e)'* »]1:4 » & External
quantum efficiency s 2 [41,42,43] -
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